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INTRODl JCTION

Intel Corporation is the world's largest supplier of high technology components and

subassemblies to the PC industry Customers ()f our server and PC platform products are

companies that add features for the purpose of ()ffering a complete custom solution We

only offer these products as an OEM supplier tv times, we consider ourselves uniquely

Qualified in the area of "Plug and Play" Conformity AssesRment For years we have

observed that there IS not an established pro~rllm for conformity assessment that fits the

field-installed module and system mtegratjon industries We estimate that system

integrators account tor approximately 40% of all computer sales. Although the computer

industry has successfhlly focused on the goal 0' "Plug and Playn modules, this concept ha:>

not extended to the parameter of EMf We applaud the Commission for their efforts m

addressing this difficult lUld significant issue We have found some of the Commission's

hreakthrough thinkmg on this issue mosl valuable We have the following

recommendation fi)r Improving the program Ihc Commission has created and have t

request tOT clanfkation on a (lair of matters i" HI1!hl up hy the Commission in 11~ RepOTl

and Order
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CPU nOARD TFSTINf;

We acknowlcdRc that the Comm\ssions pmgPIDl 0" testing CPU boards with the host

system cover removed then allnwin~ :-ivstern Int e~rators 10 install these boards without 1I

retest, will certainly result In cnntinucd Cf~T1' rol of interference I )OWCVCl. wc arc

convinced that this program will be impractical to the computer industry and will be

doomed to fall The program does not acknowlcdRc the importance of the host system

enclosure in providing shielding. CP11 boards typically have much higher radiated

emissions than allowed by the CommissIOn s\ dB margin. We foresee that ItYb1cm

integrators will be initially motivated by having a program tailored for their business

They will actively seek CPU board ~uppljers thal can provide FCC Authorized CPl!

boards so they can utilize them and finallv comply with federal law without a cost

prohibitive retest They will soon discover that tllcn~ arc fe-ow, if any, high technology cpr 1

boards that can meet this expectation They will then give up trying and revert back to

then present practice with the knowledge that t here still is no practical way to complv

with federal law.

Even if the CPU board industry, after lengthv and arduous design efforts, are able to

pmduce FCC Authorized CPU board products the «-'Sultant impact on the public will be ;l

significantly more expensive cnd-produC1 rhi~ i~ hecause the computer mdustry was n01,

due to federal law, allowed to seek their own he~t rlesip;n solulions, mogt of which would

include use of the less expensive and exIstIng hosl ~vstem enclosure as a ~hield
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We acknowledge the rliffiwltics ill linding II plOf!,nun that lIIc1udes consideration of the

oomputer ~8SC as par I of fl modulm irJt<'l~ll1li(ln ('.lIlc<;pt Ce./tain/y allY EJ\,fl expert caD

point out wcakne~Neq in joining a compute, cast' with unknown EMI charal,'1eristics with a

CPU board tested onlv with a particulal compute] \,HS(' However, the same EMf expert

must also acknowledge the compromises tllat wen' Ilccessa.ry in the present program, such

as uWtg a mouse, printer or monitor with a host system they were not tested with, or

allowing add-in assemblies. such as hard drives and memory boards, without a retest The

EMf conformity assessment scheme has always been rID exerc,'1SC in compromise or

absolute assurance This has not prevented th.~ I :ommission program from being a very

successful program in llpitc of these compromIses It is noteworthy that, according to the

FCC's own survey covering a two-year period, lhere were only a handful of valid EMl

interference complaint!; from the public due to computer products There lS not that

significant a problem to remedy We consideJ i1titally important to find a practical

solution for the industry so that modules <;oIrl to the public, and system integration

activities, presently operating without a viable program can be included in the scheme

Otherwise, the Commission will again be left with a program that a significant portion of

the industry will be forced to ignore The most significant goal is to provide a modular

assessment structure that motivates module suppliers to concern themselves with points of

discontinuity shielding filtering and other rue EMI de~ngn concerns, 1U1d to have

integrators searching for the quietest CPIJ board and case combinations that fulfill the

needs of the publk The tew excursions that rt>sul1 1),,111 most certainly nnt be as signifi<.:anl

as having no progran1 at all



To resolve this prohkm, we 1'1 apose 10 l'xtend till' breakt hrougb "Covel OFF' concept

advanced hy the t 'OITlrmssion Om proposal llLVO'V~S an auLhnri:l.ll.lioll plogrilnl It!!

(~omputer cases that IS hased on disclm;ure <\11 1,'( '(' Auth0l1zed computer case would

con3ist of a case that mcludes a disclosure statemcn1 describing its shielding effectiveness.

Thi& shielding eflectivcncss would be determined h'f comparison EM! testing Wlth tile

computer ('.ase coveT on versus off The resultant difference in radiated emissions for a

certain noise source inside the case would c,(mstitutc lhe case shielding effectiveness Jt

would not malteI what the EMI SO\ln~e W'rlS fl', IOllg as the radiated emiSSions wet"e

sufficiently measurable across the frequency spectrum with the cover on. We foresee the

industry developing noise source boards that would fulfill this purpose This disclosure

infurmation could be in many furms. Some examples Me

I. Disclosing only the minimum shielding effectiveness at a.ny frequency This

would be most appropriate for enclosures with a relatively uniform shielding

effectiveness across the frequency spec! fum l'his information would be very easy

for a systcm Integrator to apply in thc rntegratJon process

2 nisclo~mg a set of minimum ~hieldin~ etTectiveness figures for a particuhu set

of frequency ranges For example, "Mmimum 20 dB from 30 MH7 to I DO MIIL._

Minimum 17 dB from 100 MHz to ino \U-I7" and so on, similar 10 a list 01

oulrients found on the ~ide of a cereal hox This would be applicable f()r a

computer case that has a wider v.ulation of shjelding effectiveness ilt different

frequencIes
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Provldin~ " cumplete radialed crms,;lOns ~hieldjng effectiveness ~faph This

woul(/ apply f(ll cnmrll.(~r cases ! haJ Itad particular ,,'rellg'hs or wellknesse~ at

certain fn',(ltl(~nCle~ Ihal a system Integr;um must be aware ot

It would not be IICt:\.:SS3l)' tor .he (ummlSSJon 1> ,:xactly gpecity the fi:mn that the

disclosure must be The Commission s [!,oah \vould be achieved by simply requiring a

The Connnission call also consider the computer case program as a voluntary FCC

Authorization program We believe th('- market pressures from integratm s would be

sufficient motivation for computer case suppli(~rs to provide FCC Authorized cases with

corresponding disclosure infonnation

With the computer case authorl?.atiofl program III place the CPU hoard authorization

program could be extended as follows A CPU board can be FCC Authorized if

It has radiated emission .hat to nol exceed 1 dB over the end-product limit

when tested with the cover OFF (CommlsRion's preselll plan), OR

2 It has radiated emissions under the fTC limits for end-products wilen tested in a

representative application with the eov(" f IN AND 1t lS provided with mandatory

disclosure mfonnation describll)glts radwlecl emIssions charac(erislic~ that exceed

3 dB above the prescnl end-product Illnl'S with 1he cover OFF Rimllar in fi:mna' 10
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the infomlation Cm computer cases descr ibed above

One of these two option'! would tw comidered ''1andlltory Inr CPU boards

The requirement f()f system inte1".,'T3tors would he ',('I chooge to purcha:>e either Item I type

CPU boards (see above), 0'- pUlcha~l~ Item' lype CPU boards if they use an rec

Authorized computet case with shieldlllg eflectiveness greater tben the radiated emissions

above the "Cover Off' limits of the CPU board, at all applicable frequencies. We

acknowledge the concern that system lIltegrators may not be sufficiently tcclmicalJy

competent to make this comparison determinatlon However, system integrators are not

the same as users, Our experience with system ,ntegrators even garage integrators, is that

while they are not E:MC experts, they are highlv C{lmpetent technical computer experts

that must inherently deal with a variety or technical disciplines in order to survive in their

profession., and would easily be able to deal with this simple structure. This must be

compared with the present program of having 00 contTOI over 400/0 of the computet

industry. From OUT viewpoint the CommisslOll has little choice out to adopt a program

such as thi s.
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The advlIntaKcs "j 1111'. new «OiSt'los\lf(" 11,,11(111 ale that the development of hIgh

technologv clrcuitl" will not be nealh as harnoere:d \n the flurry of developing new

computing soillfion~ common errors In 'per1ect' b(\ard EMC design can much m()l e

easily be compensated for by a reasonably designed computer case, all of which can be

assessed by the integrator Also. CP{ ~ board 'illpplkrs will be much more motivated to

provide products which will work with this approach thus ensuring a supply of products

for system integrators which will allow rhem n produce products with a minimum of

interference potential

LABEUN(J

In lts Report and Order, the Commission created two new labels for Class B computing

devices These labels are for 1) products whIch have been tested as a system by an

accredited laboratory and are being approved under a Manufucturer's Declaration of

Confonnity and, 2) for products which ;tfl~ assembled from previously approved

components and arc heing issued a \1anufactulcr'" Declaration of Conformity balled on

the previous appro\'ai status of the component parIs While the concept is clear, we arc

requesting clarification in the CFR concerrrin~ !hf :~olltinued use of the "integrators rule"

whereby a previous.ly <'tested" host system markmg continues to be valid when approved

add-in peripherals such as I/O cards, are added Iw 'I system integrator In other words, if

a system which IS labde{1 as "tested'" (l») complHlnc( to the limits for a Cla.<;s B computing

device under Ii rvlallUfaGtufcr's DeclarlfllOl: ,I "nnfmmity, has additional approved

componenrs added :"', can the system iOtU.( iltn: ,nntllllJ{' to utili7.c the "tested" label
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needed llOd{~T til(' tir:"l option. or does ,. "eo md label. stating that the pmduct wal>

assembled from approved patlS (either urllJcl ;' \1anulaclurCI's Declaration of Cont()rrnity

OJ an FCC (,HI111 of F.<JlIipmcnt AUlhmllatlllfl) h.l\f If) he rJaced on the prodUC1'l The

wording in lht~ Report and Order dOl~S nol mah tim Inlally c1eal

SPECIAL TREATMEf\,l OF CPU BOARDS

In its Report and Order, the Commi!lllion created a special test requirement for CPU

boards This special requirement mandate" that C-:Pl T boards, in order t.o be FCC

Authorized for lise in systems not requiring lC~lng after integration, must be able to meet

the radiated emissIOns limits with a 1 dB relaxation with the cover removed from the

computer case and must pass with the covel in r"llace This requirement does not apply to

any other part which might be used III constmc1ing a system and granting approval to the

completed system based on the use of previow>lv approved component parts We do not

understand the unique treatment of CPU boards 111 this Report and Order

In order to demonstrate that a CPU hoard meets the requirements of the new test in the

Report and ()nil'f it mllst he tested as part or;1 complete system with the cover removed

from the ~yslem cabinet In order tor the CPt! board to pass, the entire system must pass

witll no signals more than 1 dB over the n:HS H limits for computing devices This

presupposes that components in the system. \ftih!ch did not have 10 pass with the cover

removed when they obtained approval (such as flO cards, display cards, etc) wiIJ

dl-'1ll0nstrall' thl' requlIed level of compliance With the covel removed We see no

cvidcrK:C l!wI such will he the case 11 i~ nnlJ1l(ornmon fa! video cards, I/O canh and th(

.~



lilce to have their own clock circ1I11s and to contrihute sIgnificantly to the, emissions profile

of a system As such. It is nOl rcasonnblc ro expect that such devlces will show the

required emissions profile (limit .~ dB) With I h,: n,veT n.."Tnoved In addition, other parts

of the system arc not required 10 he approved ~t all and are only con'Oidered a<; part of a

complete system with the cover In place An example of this da..,s of component is a hard

disk drive. They are ne,edcd in order to fabricate a complete system for the purpose of a

test and the success of the test wjJ] be detennined by their emissions profile, as well

In light of the above, we must request that the sptX.i.al treatment of CPU boards be

eliminated, that a means of allowing for emissions from other than the CPU board be

included in the approval process or that the proposal we have put forward earlier in this

document be adopted Without some relief 1n this area, approval of CPU boards as

separate components will be neacly impossible

SUMMARY

Tn its Report. and Order, the Commission has made great strides in improving a long

successful program for reducing interference to radio and television corrrnmnications

services from home computing devices The ,>1JGGCSS of the original program can be

measured by the small number of complaints of interference from computing devices filed

with the Commission in recent years We feel that the requests and suggestions contained

in this documen1 will, if adopt{xl, further imprnVl' the program by making it possible for a

greater number of system integrators to COnffilll("t svstems that will he 111 compliance witb

lid 1.1 \I
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the Commission s Rules We thank you for thi" l)ppor1unily to comment on the subject

Report and Order and look forward to hearing from you

i~1 \I I
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